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ABSTRACT: 

A thermomagnetic recording and reproducing head includes a floating slider, and a heating 
head, a reproduction-use magnetic head as an MR head and a recording-use magnetic head as 
a thin-film inductive head mounted on the floating slider in this order from an upstream side of a 
track. The heating section of the heating head is formed by boron nitride or ruthenium oxide, and 
has a width narrower than the widths of the reproduction-use magnetic head and recording-use 
magnetic head. Moreover, the recording layer of a disk medium is made from an N-type 
ferrimagnetic material, the coercive force of the recording layer at a recording temperature and 
saturation magnetization thereof at a reproduction temperature are adjusted, and the 
compensation temperature of the recording layer is adjusted to be substantially room 
temperature. The thermomagnetic recording and reproducing head can realize a narrow track 
without decreasing the widths of the recording-use magnetic head and reproduction-use 
magnetic head, thereby increasing the track density 
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&M#<ommcom®m^ m§rf<zmiz&tK 
mvimmmsi^v v&xi/E&imss^v Hi »n 

[|R*g3 ] fS*« 1 2 £12 2 EiMBSmf aiiB^ 

•y h#. -mfttxyj y±izmit>tix^&z fc £ 

JtfWB^v Hfci oT. EgfaOftl^? HJtO &!Kt« 
fStBSJBia^^ y Hci-^T. Efltf-'<SflH8fcJ6fcfc 

•y Ktfftlt6*u 

mmm^^-v viflmstix^&m&titxa&i, 

[000 1 ] 



coxhi. 

[0002] 

*£itfH»l?'-r.x?*BfcL ayewJMWt'J 
[0003] iCT. JJ2^-r-fX?£ffllvCffilB£ 

leiiB^-rsfiawiamE^s^atcov^r. 01 5 

[0 004] 01 StCqrfiotC ft**>BS£gif£ 
6)izMLX. ffi®<r)9mn$i£fioi>cr)X'bZ. 

[0005] jjas^iess^isji. *xn7i*« 

yho— 51 7 3. ECC (error correcting codes) 
BS&174£:frLT. 1^-/1 7 5fc*;t*. *L 
T. JJBWjflM-fcxya-n 7 5fcioT>' , J7*^ 
coa^^Pfi^xy a- H U rUTfri 7 6fci 
oTlgdL^fi. ®&mm&.^v H 1 5 OOiEUfflfiBE 
*pvyK10 2 (016) fcioT. BSfa^ 1 2 

2ff)mmi 2 2b£wv*?-yttxm&-t&, 

[0006] B»r-fX7 1220>£IWl22 
•yH103 (016) Ci-?-tttnU T'Jr>7"18 

otzXixmiL. w&mssi 7 9izx-oxffi&zm 

SU PLL (phase lockedloop ) 0J&1 78£:frL 
T. 5*3-/1 7 7fci->Tr3-H"*-4. *LT. r 
3-F3*ifcfl**, EC C0S 17 4. i^-fArjy 
ho-7l 73, ^y?-7x-^l 72%-ftLX. * 
X M 7 1 'VifcJj-T 4 £ k fci 0 ffi^^S^-T S . 

[0007] uary r 1 8 o?4M3*ifc ~> y r 

1 8 1 fct, A*$itTtJ 0 » 
v'Jr;t«#KJJ?gLT, H5-f>'\'182^i->T7^ 

-^••^mmiztizx*). mm&m&^vvi 
5o<Dm^f^^i2 2i,zm-hh7-^y^mm 
-rs. iMO'VTJbmmt. 8 3t 

tA^^fl.Tfc'J. Xfyr-*;^-^184c0@lsaffi 
Sr7^-HA«y^«!l«-r4. 

[ o o o 8 ] z\zx\ ±mmww5mm*iim&izm 

\^ilX\>^msmm.^-y H 1 5 O$:01 6(c* 
t . ±ie«MIS«IS±^-y H 1 5 0J±. 
jSM^-y F^&^teiMt^-y H 1 0 2 fcMR (ma 
gneto-resistive ) -N-y ^ij^^n^MBW^-y H 1 
03k*^ ^±^7^f^l01<0fM!!lffi(ClS<t^tlJt^ 
j£fcS-?-U^>. JJB?^^^^ ^1 0 l(±1r 

x^y i/ g yr-A 1 2 0 \z% 1 htixs 0 . ^Enx 6 
A>J^HieLT^I»iamr -f A? 1 2 2c7)IUKt=i^ 

t, mm" ^ 1 2 2omM±*ft±j&tTi-2>. t 
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^•y H 1 0 2<D^ -/ KSg?®gl 0 5 • 10 5. f?4=ffl 
Kj^-y K 1 0 3<0^y hWm&l 0 6 1 0 6*^ 

• 1 0 6 (cjgg?3 tUz - 1 2 1 *>\ tx^^y g 

[00091 HRtC -f X?OfBIi®£tt. «ff 
PtCrWfflUf,^. 

[00 10]±ffiia^T-fX^122li. Jg$ 
1. 5mm<9-r* X9WH1 2 2a_h£, CoPtCr 

^fcttflS;h.S3aattfta>S>&*J£30. 5/xmC0E^ 

«12 2bag»K3*i'0**. 

[ooii] £#f aieca* iESffl®^^ / k i o 2 
h-sfiii 0 5 • 1 0 szmtx. tmtzm 
mz&ite^s&nmmmM^v f 1 0 2mr . 

fEIJfflaEMA..y V 1 0 2^ y F*A< vTfre>mti 

[0012] n±-ttmzii^ m$HT< x?\22<m 
&m\22 \><m\\Mm.zfc tx „ nmrn 1 2 2 b 
mtix < zmizft&mwM^v k 1 0 n 

±m®M^ v F 1 0 3<?y\-v WIS 10 6 10 6 

[0013] P±c?> i 0 (c££3*uH8$l-r 4 X? 1 2 
2^h5-y^«iLt{i. fEI§ffl&^>y F 1 0 2<9«BT' 
m>t>tl&. Uc#oT. &£JB8t^yF103?)II 
£ h 7 >y ?HL t J: 9 f-ft . S^atttfffiTT 
5 . HifciBe^'V'/ K 1 0 3cD«B£ h 7 -y 9 «BL 
til) t £< ■** fc . gfg h y >y ^A^c0ffl^*<SA-r 
5 (t&fc^ 

ioT. il^. t2f§ffl©$v^>y F 1 0 2*>«ktfB£ffl«a 
Rn»K10 3I1. *«II#»5TO3H;:$r.& J; 

[0014] »5«»5^ftfck i>=SroT. S 

a. iaf§t*«y hco&®mt tit. h? -, i*j± 
x^&. 

[ 0 0 1 5 ] * LT . ±IB^*Ot»jSc7)^f2lllf4^ 

®tm< -ft z t tfmx-h s . 

[00 16] 

COM R^-y h'colfc hyy 9it\t^y KBiSftSttcOt Xf 



•y h y -y ?M3, -y 7fr&Wi*flPWHM> 

[0017] *wm. ±m<ofg\mjatfmtz>Ktf>iz 
%2tuzi>(ox\ tcomu. immm&^v v&xv 
mmtiffi,^ -y mmm< thzt%<mvyv?it 
hyv^mmfr&ztwxz&tmmimmi 

[0018] 

mz. sm-r^zffiMzj&ttim^mftZQim&mi 
zmtzto txm. Litm^tmthmsmss^ -y 

Ht . ±IE<0^fflH^^.y Hfc itXS^fflfi5m^«y H 

mmwt±xmmg.iz. mmut±Mm.^ 
mzmztzmm^v vt-hmihtix^&zt 
mttx^z,. 

[ooi9] mcommz «t o . -ffffg^ieiit-s^. 
m.^y wz£^xmm%mzm^mRzmttz>. 

[0020] ztuzj: m&mim^vv£*)i>m^ 
mmmmMzfs® vyv? iz&m-z z t %< m 
mm&t&zttfxzh. tti. mmem^-yvx 

0 m\,^<omm&£miZtit:ffi®<DX.$:®&hy 
>y 9 \z%m^ ii& Zk%< h Z b tfX Z h . 
[0021] Udf^X. feSfflfiBEM^-y K^il^t 
fflffiM^-y VzmtVK-r&ZkKK. hyv9<om 

&<-r&zktfX'$z>. ±ot> mmmmftvhy 

•y9®m£S< LX. ±®H£fZ>ZktfXZ?>mS5K 

mn^ >y k ztm-t s c t wx-z h . 
[0022] mm2<7ymmm&.^> im 
omm&mm-t&Ktotz. mmim&iztoix. ± 

[0023] mmmzi; o . mm 1 nmmz* h 
miznuix, mm^-y *<mfmzm.* f 7mhh 
v >&mi&r?-*> AxBfc? i zbizx*). mmx*^ 

^ -y HcOjDfi^^ t#S vl b #T'£ S . 
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[00243 ZtHzX <0 . IfiUffl©^ v Ffc 4 

4fc, tom^-vF&$tCDm$:>l^<Wz.Z 

[0025] la&B 3 nmmmmii&mi. ±m<?> 

H4£fc*»Bfc LTHft. 
[0026] JJEWKMtfc J: 0 . gH^ESffifc^ -/ F 
— ^±Cffia$flT V»ft £ fc £4 

F, WESmSS^f K, JflftflK-y Ftf. -o<y>??±7, 

[0027] LfctfoT. G«fflBSl^<y H. B£ffiHt 

ft i fc *>"C£ ft . iiifc J: 0 . Sf«)«lfil^$iJffliSr-ot: 
4fctf>ft.Ifc«*-e#ftfcfcU::. &^IHIIH£SiS£ 

twrrwuctt ztifix%h. 
[0028] wmAffmm.mmm^m.M. ±M<n 
mmzmm-htzMz. m&m i 2iss8tf>&s^ 

mmss^y f 4 o t&^s^ftf&i^esi&f*^ 
COTaEft^*eBaLK£#aL?. i£fEi*a5ti<o 
ftsyj < -r ft fc . isienfflia^^ ■* f c 4 

m^mzmimsmzMmtisamsmkimt 

[0029] JJWtftOfcri 0 , flHI*i2#rft»3\ 
fESfflW^BW*. JSRW^-y Ffc4tfffi8JflfiU^>y F 
£±fB<9 J: 3 fc«»*6 <Ifcfc:4 9, »JB^ >y F fc 4 

«i^ffi^Sfii<y)^{cB!^h7 -y ?fcgMf-rft<r fc=5r<*f 

[0030] US#oT. EgJBB&l^y F?>«g£&< 
-tft.rfc&<. h77 ?<y}(S£»<-*-ft -T fc **T# ft . 

ssft-tft £ fc #T'£ ft£B$^?f£f£B*&K*-ft 
£fctf?&ft. 

[0031] is««5<y^iRa^»if4Sffitt, juk> 
tmm^y vwm^ti. mwb^t Ffc4oT. ?? 

«WKfc**&<-*-ftfcBefc, KH^fflKa^-y Hfc 

flttTHft^fc^afcLT^ft. 
[0032] ±IE<y)fjtl£fc4 •) . ffi?S£?S4rrft*g£. 
i5£S6iJfflPfg# s Mffl^-y Ffc4tfff±JBffi!^-y F 



tmox oizmmhz.ti.zx mrbk* Ffc4 

fiaeWMMcE&S ftfc«»o**BIR fc# 
SSftft £ fc * < ti?*fi£?5£-f ft £ fc ft . 
[0033] UttfoT. SifflSSv'Vy FOtiSSK 
f-ftik«r<. F7-y?*)«BiH*<:-fft£fca<T'#ft. 

saittft c k &msmm££mzmt& 

£fc#T&ft. 

[oo34] a*«6^sa^iesji««cii, ±Eoms 

OBtTB«fftft«*i»*B»^r»C*ftJ:5fc:, IB 

mmiztsv&Kwjjfffmzti. mmwss^v k*« 

Zix. m®i&%1)HHmi&X'i>Z>£?lzW&2tv£NW 
7xU«tt*J:0*ftEfi«iWBJ««*ir^*Ck*» 
akLTV^ft. 

[0035] JJBOfliJj&tcJ: »J , ff^SrEH-fft^. 
IS«fflmm^-y Ft- J: OESiaStc#ia?ix^ieSgSia 
(c«ay3m±<0ft^fiK^SrEPSirrft^ktJ:oT. an 
»tHcflHB*ffi»*-ft;:k**r*ft. itz. ffffi^ff^ 

■rft^. s^fflfi^^v Ftci m&amizm&zti 
tiz£-,x. mm.tzm&^iitiim^n^thzk 

[0036] CfifcJ: 0 . WMBBW^v F i 0 
Sc^ES®ffi<0^tR« F 5 >y ^ fc^fft £ k5r<ffi 
?B5:E»-rftC:k* { T^ftfcfctC mUWSSS^yV 

7 y^{c|^S^ft£k^<S±-rft-fcA J -C'#ft. 4 

fc. sauz^ttftvav^ss-T&ft. 

[0037] Lfc^'oT. fEUffla^-/ Hfiit^H* 
mil^v FWlB^<^-ftC:fc=5:<. F5>y^<0iiiS- 
flE<-*-ft£k**C#ftfcft. §SatS@EajE*Oh7-y^ 
?&SSr»< LT. *8»Wft £ fc ft . 

[0038] 

im<mm<mm} ^mx^mmmmiz^uxm 
ft. 

[ 0 0 3 9 ] 4-f . *!3t<WB©K* > * 1 Sf!!9a^ail 
4^-7 F5 0^fili.Jt«K^eSff4^M7 

D"C*ft. 

[ 0 0 4 0 ] m 1 2 IZTpcti. o iz . *Hife<7)m® fcjfcfr 
ftfgSS^teiiff^fi 7 0 Ji. x ^ j^flc 2 2 colgft 

«2 2b (Hi) *»*Lrv»ftNS7xyaat*<oa 
mmt^mmLxminmn^-th^x'hh. % 

fc. S(U 2 2 b<9aS^K^Tttf&(C»>^ ft . 
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[0041] ±Mtmmmm3m7 o«. t i 

y^fA3>hn-773, ECC (error correcting 
codes) ®»74£:frU:. xya-97 5£AJ}2tl 
I . ±IBxyn-^7 5«TISWr3-^7 7 1 fc t>4d 

m^mmmm-h o . A^ft^*^ 'J Tivm.rn.mm 
^fcxyn-KLT, ietsryT7 6{^i.i>. ±1212 
lir>'7-7 6{cJ:-pTiM<i$^^tiTyHi^{i. ffeSS 
miBHH^-y H 5 O^KHM^y H 2 (Hi ) t 

i*2 2<7)±mmt$mi. m&mmtckhisXT* 

a y b n-5 7 3 i> J: tfJn»JJ h* 54 A 8 3 -> xm 
mtitzMm^v h*4 (01 ) fci 0. 0f«OlB»S 

[00 4 2] T^78ft2 2<af2fi^{!ta^$6 

«e«H^^ y p 5 Otf)?f£fflg&M's-y K3 (01 ) iz 

x~>xtmzti&. zcotz. Tix?mfc22<r>m 
wmm*. M±mmstTS>h : ^T^ybv~7 

m^v K4 (Hi ) cio. m^oH±iastc#ia$ii 

TV*, ocftvc. Wdfefflem^ y K 3 lc i I, S&Ht^ 
«Tt>ry7"8 0T-iii(a?iifc^ ^^(^7 9. p 

LL (phase locked loop ) 13887 8£:/rLt\ fa— 
97 7 izX^tlXf^-b^tlh. ZIX. ±fBS± 
fi^ttrri-KSilfcflL ECC|H]j87 4. yAfA3 
yj>n-57 3£:frLT. 4 y^-7i-X7 2J: 9. 
*^h71^aj^$m.. IIT. ±i2»9P£fb8l7 9 
J±. B^jfl&Sv^-y K3*>4HM££J: 

LL0SS78W, 9ny?ni6iiiiZ¥ro. 
[0043] ±l2>'^irArjyhn-7 7 3(±. 
?i£$*ifc5'y7*«9fcj6Sfl/c. xey r-V^*-;y• 
84<^[EHE^£:7^-^vW;y•^M^8rf £. .IfKCio 

x, mmfz>mL&xcr)mLt**imt%&. s^t. h 

7-ydf>/0]«HHS&81«. 7-'J7yT8 0*^<^'J 
T/Mt^tiE^tT. ^X3-fy^-^8 22r7^- 
hv^>y^$ijffli-rSii:fcJ:0. •9-x^y^ 3 >r-i»2 
0 £1t LX&mMa&mtk^ -/V5 0<r)r<xmW2 

2co*mmztt?mo.. •tzb^byv^yym 

[0044] oi'i:, *$m?>Bmizfri)>2>±3mw& 
imn^-v h 5 o tov^TS 1 *>f>0 5 ks-^tih 

[ 0 0 4 5 ] 0 1 KSrr J: 0 fc, *Htew®S[t^A>l. 
SSSESUEIWKfe^ -/ H 5 0 tt. -o<0j?±X5>( 9 1 _t 
fc. lei*ffl@Em^-yH2fc«ttAWdfeJflJS^-y b'3frt> 
fc&BS^-y H 1 1 fc. Mftffl^-y H4 fc*«t£S*lT 



^6. E»HBSl'v>F2, i?£ff!B^yr-' 
3, *>J:tf»JB^-y Y4Ztt#>xm&^v K 1 Ot 

te-r. 

[0046] *l/C. J^Sl^?^/!^^^ 
g^T-^OtcSx^frCfcO. T-fX?&ft2 2tf> 
^9JXl^ri6j^<OHIlKtJ:o-C. £&58§\I2^B£ / ^ , y K 
5 0#-f -< X7&&2 2±iZft±t&. 
1 0 0 4 7 ] £i>. ±li»JarvliIliS^-y K 5 0 Ji. 

&ttt>£. msssMam^S7 o =&4^*-ofs#t 

[0048] _hiE£»ffiB^y H 2fct. i5£H 

*2 2<oteiw2 2 b^teMasetc 

B4ffl«m^«y H3ti. MR^«yHT'*>0. H±SS(C 
flaS'iifcT* -f ^i?«<*2 2<OE«|«2 2 b<y)fEi|g?fi[ 

LTflHRfcS4*ft. ±^!e«ffl®M^-y K2iJ«ty 
W^fflS^^-y V 3(i. t tfc^Wct 1^ t -)iA7o 
•feXti^T. ^±X5-f^l«0r^X^||flc2 2i;|6j 

til. =5:tJ. ±IB^ie»fflg*JJ;lffi4iajg{co^T 
[0 04 9] ±ian»ffl^-yH4(i. r-f^^«E 

f*2 2<ommm2 2 bommm. iE«i^wi±iEie 
saKtc. wmim±Mm£&mzm-t&. ±sm 

n <0t •< ^^«*2 2 fc |*l*>V^d ffllffltiiV^ 
T. m^^-y H 1 1 (leflifflam'v-y K2. S^feffl®^ 
^■y H 3 ) UttLT h 7 y ^<0±cS(Htc. @EMA.. y K i 

1 J: 0 1 ^^4@cOSllSlSi5 1 2 £3Tt& «k 3 {=B«$fT- 

[ 0 0 5 0 ] 05 ( c ) t^-fJ: 5fc, ±IEJP»ffl^-y 

K4«±. s i o 2 <o=fta4o»z« mitt^m 

-?T«jS$itS„ -eLT. S^>>^*5[S4 2T'afc 
12tt, CKDSDl^l 2t) i f< X?m#22CDby-y 

?<o*-Lmzm£oizwsiistiz>. sio 2 
(C. Aiomffi^->-3 5**-en-?-'^^$^Tv^ 

[ 0 0 5 1 ] Z ZX\ ®tz. 04 fcSrf J: 3 ±!23n 
mR^y Y4cr>tm&\ 2<?)^ i^hhf < X9U& 

2 2<0EIK*|6|K*M-4IBaW*fiL2 (Mi.*^ 0. 
2//m) fcL IQUffliaH's y K 2 «fctm£fflG&^ 7 
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V3<7)T<X?mft2 2<D®&Umzft?&<iaLl w 
Hi. 3um) £<0m<Btf&tlX^?>. 
[0052]iy±J:0. ±iei»fiS^!e^S4^y H 5 0 

i ( l i >l 2 ) k 1 1 t*K zwitmi. 
xy^yiiiz&mtix^h. &i>. wsk^fYi i 

rtTtt. BaRMS^* K2k«tlBl«N» F3*)if 

[ 0 0 5 3 ] § UZ. IMtl-XyA r 1 cOfMHtC 
fi. Efiifflia^^ yh'2«0^>yH^mfli5 • 5. 1?£ 
ffl&^>yK3<D^ybWmS&6 - 6, flSRHK-f K 

%s\y KJffHKS 5 • 6 ■ 7{±, A 1 OttCW-ytC 
i-?T#^-yH2 • 3 • 4t^>S*^ii$ixTV^. * 
LTs ±E^7hWlI5 • 6 • 7fc:««?£*Ut 
U-K*2l36*» VX'<.>i'3>7-J>.20lZ®'>Xig 

[0 0 541 tiz, ±mmM8m^>y) t 2ii. 
&n>hu-y7 3izi*). fEfitfflJSB^-y K2<0^-y 

lg^>yK3ti. ^XxAnyho-7 7 3fcJ:0. If 
^»$^. / K3<D^-yF38^mffi6 • 6Sr^LT*"J» 

[0055] ogric. ±iffiSfea^ie»S4iffl^.y f 5 0 

OSSit^fcoWC. H2frfcH5fc*^vc|»n8?*i 

[00 56] _tiBU:J:5fc. BIMra«^H2, S 
£ffl@^-yF3. 8J:ttW»tt'wK4li. 

<OgjtlScO8tB«^02 ( a ) ~ ( e ) £JBVvtl&lyTf 
£. 

[0057] -ISlXg (02 (a) ) 
&jLX?4yi t^ST^f-v? (Al 2 0 3 TiC) 

WR3 oxc. m-s^v f 1 0 (immmi^y f 2 . 
s^mas^* k 3 . asaa^ K4 ) *mmz> . 

[0058] ■ Sg2Xg (02 (b) ) 
T/Pf- -y 7S«3 0 m^-/ F 1 0 Z$ts7n », ? 

[00 59] ^r*>. AIBr3;h.fc7*o ;>£02 
( c ) fc^-. 

[0060] • §53Xg (02 (d) ) 

r < zm&2 2 tftM^omztoxi. ntxyj 

jr'lfcJBjS-fS. 

[0061] SS4Ig (02 (e) ) 
ftV.Xyjyi Z^X^Vi/ a >7-J± 2 0 U 
D-F&2 1 £&^-y Hffi^«ff5 • 6 • 7 



[0 06 2] CI IS#iffl8^-yF2fc«i:tfPiikffl 
«m^ y K3I2, XJ<y * V >7*?7 * h U V ^5 7 -T 

4*>$*Jy?. 0yh*7*§ 
0ymzm^tzVx's7'u±xiz£'>XBliLZti&. I 

wmz. 

[0063] MWH^-y YAZTM-v 9&WL3 0±iz 

mm-hxmz^x. 03*^05 
ft<7y-~icr>m?zw9±tfxmmzfto . 

[0064] S&lXg (03 (a) ) 
r>H- y 1W8.3 0±iZU : JX h $:Xtry3- h IX. 
mmi. 5jum<OUxJ*M13l£0j£-tl>. ^fc. 
y'XhKli, AZ-1 500 (A.df^Mg) ZWa? 
h. 

[0065] m23M (03 (b) ) 
A 1 0)%W<?-y3 5 (03 ( e ) ) <mfiwtLtt>. 
•?x?3 2ZteLmXth. =5riJ. ±iBS3t<i*^5> 
TWGig (4 36nm) <T>mz. 3fmm&tZ>Z tiZ 

[0066] fg3If£ (03 (c) ) 
S^L. mm3 3i®£?&. 

[0067] lg4Xe (03 (d) ) 
Altmmi. mm5 0nm<7)Al®3 4*BfS£t&. 

[0 0 68] %5Xn (03 (e) ) 
mCT)Vil »J^9AZ >JA-A'- 1 0 0 {^*X m) 
X\ 8 OiCdiiLi*^!/^ h«3 1 3:^*1" 5. 
ClOt^. l/»M31i(7)A l«34t^*?ixS 
Tnrt-»9WBL3 0±(cf±A 1 wmffi^^-^3 
5c0^*«SI>C:i:tyj:S. 

[0069] Z\Z£X' (T>Xm<r>^mi. 05(a) (C* 
•rti>0T'iS. ^rtJ. Alco«®y^-y3 5^fS 
d{il//mT'*l.. 

[0070] -^6X§ (03 (f ) ) 
T/H- y 9 ffiR 3 0 fc itXA 1 WBffiy^- y 3 5 _Lfc 
UiSXhtXVya-hlX. mmi. 5jnmO)V i JX 

\-m36-kfttfrt ^rfc, P^'xhWi:. AZ-15 
0 0 Cv^xbS) zmntz. £tz. z\<r>xue>iffi- 

\mixm.tmtx'hh. 

[007 1 ] S$7Xg(03 (g) ) 
tmm^-y K4<0S i 0 2 «7)HAtt4 0 (03 ( j ) ) 

mm>tz#>. •?x?3i-km,wfc$h. ±ib 

S3eii*i7>r«G{8 ( 4 3 6 nm ) ^Z. 3g^ 

xmtmx'&i. 

[0072] -^8Xg (03 (h) ) 
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[0073] $S9IS (03 ( i ) ) 

Wv^ha36±tSi0 2 £»/lU PPl^mCOS 

i0 2 «3 9£$j£t6. 

[0074] -S&lOIg (03 ( j ) ) 

w«r^* DiSfflAz 'j a-a-i o o (^x vm 
x\ 8 or ic n\m l&a^ w h s 3 6 £K?*-r s . 

Z<7)t£. UvXMI3 6±c7)Si0 2 «3 9fe^*$ 
ixSfctf). r^f- /^a«3 0tJj;tXA xaym&W- 
>3 5±£liS i 0 2 <9EftS4 0O**qS6ii:fc«r 

[0075] ZZiX'COXmcommt. 05 (b) 

rt?-y?> 5±tC. S i 0 2 <93ltt4 0#5Jgj£§*VC 
V^S. ZZX\ Si0 2 OE^tt4 0<0lBIM<03*>. # 
fif£J!.;iT^I>ZO?)ffi£Affi, Bffifc U Mft.Tt** 
fl8ffi£CBSfc^6. EfltfcOftSJilvumT'&O. A 

BHL Cffl<0@li2^mffcl.. ^*X^9]X3<?) 
2ttfr6JS£HiP. 03 (j ) L^'-oT. 0 

3 ( j ) ttt. AffltfjlxTiiO, BBSj&^SBCSttfc: 
aroTfcD* cmffffiiX^h. UTTlt. 05 (b) 
^EpX3c7)*|6j*^^*t®T. 1801&8fr&. 
[0076] ■ Sfil llg (03 (k) ) 
7VW- y?S«3 0£4 5° (± 1 0° CD®H) *fttfS 

0. 1 jum0)5Mfei?9$ll4 l££j£?£. Z<Db%. 

Bm&Miz%he>x\ sfc***H4 utAm&xvc 

- : [0077] • SB 1 2JM (03 CI ) • (m) ) 

3 0£*¥CliU *EPX5cD2f|aj*>£> 
2 0 0 WOS£T i oftm *y s u y^fc J: Sx »/?• 

>y*m (03 ( i ) ) . zzx\ Any^ivm 

rmtthi&>* Affifcjtfcffi(c*«L*:g-ft:*>73t 
(7)&m42£mLx. ®m®.?>w.it*vmm4 nm 

3k2tL& (03 (m) ) . 

[ 0 0 7 8 ] £ £ tX-nXUV&mi. 15 (c)^t 

-$-tti*)x-hh. 

[0079] SS13Ig(03 (n) ) 

A 1 0)W&>*9—y3 5. ti&T/ 
mit*Vm<7>Wi4 2 ttth S i 0 2 c7>H#tt4 0± 

tcsio 2 fcswu m5Mm<7)Sio z m43im 

[0080] l(ll4Xe (03 (o) ) 

s i o 2 m4 3*mmix. ^a^ffl (Da) zmm 

[0081] SSI 5I§ (03 (p) ) 
2imizBfclX. mSS^v K 1 1 =5riJ. 



[oo82 3 menn. (04) 

[0083] o^'C. fSHfigfc 

mwti. m&&t&. tmmm^v \ i 2iz£->x 
§am2 2 b^smmzmitfj^m^^ffoin 

fcX-bh. ttz. W4iS£fc(i. W£fflfi&5^yK3£ 
loTieS^2 2b^l2»Si5fiJ: 9ll£^6BiS&9«&IJ 
5:ff3iaST*a„ L/^'o-C. te^2 2b<7)ie»a5 

[oo84]-^. iBiii 22b cmmmmsAt. 
. z o^y>. ten® 22b <otena$ft<9#&£® 

M&S51 2<^-f£&fcJ:&m^f*# 

[0085] *ntfe^js-c{i, tm&mtsxxs 
n*m£ : £ti>i l z2oo'ctLtii) t . ztuzmfeztiz 

[0086] Ltiifi-yX. H 1 0(0^7 K 

2 bc7)iB«g?fi[^^ - tmwix'fti&u mmizta 
m-zzttfX'Z&xoizmztiz. tfz, ±iEie» 

ffil&^-y H2J±. IEIfiajK(C#a$^v:E»a2 2 b 

h. wm\z\t. wmmsk^ V2iz^xm^ti 
mmmkoen&x'hz. tt:. ±fes£ffla^ 
•y V3U. m£.&&iz%i& z nt: imm 2 2 bomm 
&w&$mnx'Z hm&ttthx 0 \zWl 

[0 087] ZtllZftLX. T4Xmi¥2 2<^mm 

2 2 bti. imigjg.x'wm.jjtfsmmw&'^-y V2iz 
£nxi&mm&i>cox'wnitf%t>-f'. M±mx<D 
tmmwmzmms*^ v 3 1 x ->xmi*imt><?) 
t«v^>. =5rfe, imm2 2bmm-im& 

[ 0 0 8 8 ] srtj. v 1 otfmt&immgi 

b- 4 izm-t&nij zm&th z t c j: •) . 

mm2 2 b^E«a5ffiO«ffi*i:j^iaftS:i^-S 

[0089] fcltJ:'5\ Si0 2 OH^tt40tJBfig§ 
*UfeSMb*'>SlW»Wl4 2 (05 (c) ) 0)o*>. ff± 
Xy4yi<nffi&\,z\&X\^EM&<r>-nB. (Wmi 

2 ) frhomuz x ->xt 4 2<nmtm2 2 
b zivrntzzti izx *) . MtetimmmK jd» 
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mmmss.^y\ t 2 <hli) <?mi : crymm22b<no 
*>, mm&iz&&ztvK:iii§miZL <«L2) eawwc 

H3£JBvvC, Siffl&fv'v-y K3 «IL 1 ) ffMTO 
fEIIS 2 2b0)oh. #£i3£fc#ffl £ ttizmm®. 

( abl 2 ) frhnm mn>£? h z. t a*cs h . 
[oo9i] uzifi->x. i&mwm£Mp&im& 

£8if£^y K5 OS-fflv^SittJ: 0. fl&Cw H 1 
1 (leilffliaM^ y K 2, W£JBBS^-y H3 ) C9(B£ 

[ 0 0 9 2 ] *HifeO^®T'«, _LiEU:«i: 3 (C 

h. ztuzx*)^ T<*?m&22<r>wMm22b<7m 
mmmtmth t%\,z±t *>»jk y h 4 

hi l^msimmzti. &&tz£m%w 
£®mi-&zti><x'*&. 

[ 0 0 9 3 1 samass^v k 2 . mbsbsv^ 

•y K 3 , fc«tlXJn»JBA.-/H40«®. jmtiWtcr) 

mmmi. *mm<mmi£%m<?>hff)izmfezixh t 

»ias{c#a$<x^ie#iaifiKffifg^E«-ri»^-y ft 

fflatsv^y p 3«, nMam£%-&2tLfam&m*e> 
fimzmit&^yvx'&tni. ±m<7>i><D£mmzti 

^>y h 2oftraeBaH2££flra(c;w*-£ 1 1 *> 

[0094] -xnvc, ^mm<mmizn^hfmmi 
mmx-hhTi x m&2 2 tov »th6 ta^v^r 
swtiur . am tmx-hh. 

[0095] @6 K^jctJ: 3 fc, 4^|k(Q^B(c^^ 
^^ie^«ftT'J>l.r-rX^|SE«c2 2{i. mxWL 
- 22a ({SUtf, WSl. 5mra)±fc t I^f2 2b 

(0Di.Jf.ffSO. 5/*m) iWRKSflTH*. 

[0096] ±!2!E£tJ12 2 bli, ? »J y^t<t 
OL i -Cr7i7^ K t»L<(iYGaFeO*^^r 
-&«$100nmONS7xUlKtt*T'*S. *LT, 

±8ENS7x'jg«i*{i. ±at^fsa^ie»s^-y 
£mz>&&jimmmm.^ ? Y2\zx vm^m? 



b&Xotzffi&ZtiltbUz. M£.m[lzt5V&mi 

3(3Hf3*TCVv&. £t>, Li-Cr7x5-fm 
GaFe0fiNl!7xi;iBttftT'&6*:#>, Fe-^Ga 
S £ t K «k 9 . ±f20l@SSr^ttT 3 

ZttfX'ZZ. 

[0097] ±iSaSMM2 2b£Bf8.t&L i - 
Cr7x7-fh^>YGaFe OliigttT'iiiS^, * 

awtjBRfisMij&KSf < , r -f *9m&2 2 zmm 
22b MSIlHtiffijSfcrf s i t #T-£ s . i 

tl(c«t "5\ «^ y H 1 0 ttmm2 2 bcofflcoSm 

^ l.^*. ■fff«<0!e»S4<OS!l^ieiiil2 2 b<0in^i 
c^^Sr « < "t t Z t * . 
[0098] =5rtJ. ^Mm2 2b£BfS.?Z$mtlX 
14, NS7x'JJKtt^"C*il»iV^i6, Li-Cr7 
x5^f h^YGaFeOtClS^V^ C:n^Jj^k0t><7) 

x5-fb^'i>S. 

[0 099] T<*m&2 2(r)ffif8.i>±M£cr)i, 

(Dizm^-r. mm. imm22b<n±.iz*i-x>*m 
*<mmt>m<D&mmmzmixi>j:<. ^ a?* 

*E2 2atlEilH2 2bi:<7)iafc:, 

[oioo] -yrswx . ±m<r>x o izwm. iassn/c 

Li-Cr7i7^ h^S^ttYGaFeOiO^rSie 
SS2 2b^#tSr-fX^«c2 2*^ ±^L?tf9K 
mmmi^-y H 5 0 S:^LTftlgOieilS±$rff d c: 
t* { -C#SCt2:. 07*^01 12rffl^T^BJ-tS. 
[0 101] £-f, jDMfflA.>yK4tJ:-5T. ^EPXI 
^TlftltlHie-tST'f X?mt2 2ff)imm2 2 b?r#S 

•ts t . m 7 izTKti. o Kfegftm^ th (01^ 

&X2<rytim>bJLX\^h) . t 200 . t 100 , 
T u <mit. Ztl?tl2 0 0X:. ioo-c. 5 0*CO^ 
SSST&S. x-<X^«Eflc2 2(0|fiSS2 2b 

^)M*>\ ±t LTMgfl 2*^^SIt{cJ:oTtT 
hilhtzib. M»£ft£SWiA<9iiLhl4 s Jn»giJ12<0 
«iL2WiJ2'^t<^^. Wot, ffi^^EHS^. 
&m\i. hy y ?±mzQ.m&Wm^ -y H4<0jn 

ggn 2t«}:-^■r#^a$^^^l|§Lh<7)g^^ix-^> , ?, 

'v-yKl lOETtfcV^, fliLl (L1>L2) X*) 
[0102] fJt, !5#i®2 2b£$j£L-O^NM7 

cfcttsswtt. mmmiz^x. mi*:*? 
izmmztix^&tith. z<r)Bmmmz±t>i?. m 
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®M2 2 b<r)m. j rtmmim-btcz. 

[01 03] m8lZ7rct£olZ. T<X9UW22<nU 

m 2 2 b «, &mffm&?wmz*z <.**v 

-m.?ltO!:%t>£olzmmiXS>&. it:. 2 00 

r (tesias) jjll^^T'. fens 2 2 bofciatfjtf 
lkOe«Tt^|,J:aKPSLr*l». -r&fc^ a 

H®2 2b^fiiia^*UkOeJaTt^S^li:. 

T 200 c7)rt^M^T'*>S (07) . 
[0104] ZtHz£*). Mim^-v K4ti->T. f 

4X9mk2 2<mmm2 2 b £07 t^L^as^ 

fEISt l>tP6fclE t fcfl^Bi^ <+lkOefc-ikO 
ia*ST m fcfeilffll^^-y F2fcffl2*tS««£Sl 

z&ttztvx-z h . &*>\ mnmrnm.* uoe 

JlTC'^l.fiBiWSkOegJgT'fcl.^t'ft'J. £ftfc 
[010 5] 36(=. h?<y^lA^)*»i&»^K*> 

ofcftjsrc. iBLhjcot^Ljrsv^L 1 mtu. m 

SttT ltl WB3f-4#)*3t. T-fX7$tt2 2<D¥ 
£^K#±X5>fyi£f?»$-frS„ ;W4, h^y 

[0106] W±(0£ 0 izLX. mm 2 2 bKfi^tK 

mmz&ttt. mioizTjk-rxdizzz. 01 

OX'ii. Wm^vb^lzX^XM&ZtiXi^tf. 

[0 1 07] 09fc^-TJ:dtC. T4X?Mft 

2 2<r>smm2 2 bnmmttii. MfltauwssuzH 
mvxfo&titb. m&Titot%r>x^z. ztuztt 

frVVfeHOT, fS»JI2 2b#Li-C r7z^ Me 

± 9©j£s*ro^ k 30 ox:imx'mmiU!)- 

300erau/cct^r0, YGaFeO^li, 2 
0 0rt+jgT&ftK-fb&*2 0 0 e mu/c c fc&SJ d 

[0 10 8] dflK.kO. MfflT'li, f^?Id:2 2 
Ofe^S2 2b*^!M*mi»^k{i^\ 

mm 22b tcm^tRte^T-ffi«^ia»$iiT^ 

[0109] -eLT. 01 Ucflr^J:3fc» sSMM22 
b £B£i&g£#ig-f S £ t J: 0 . %£.?imiZm 
^fefflffi^ / \yF3{cJ:-5T^a-rS£k* J T-#-&„ 09 
3 fc. IESa2 2biCYGaFeO^Vi 



tzis&tziz. 2ooxnmx'Qnti> i *z<%>). ztia 
tunmx-imiW'bZKKix^h. Lizw-tx. ib 
m2 2bco&mfrt>$Liim%mmT zt0 izm 

B«^»F3fc«ttSii4«Sl8i* ^fflHT 200 
JBSBS^-y K3fcH*ft68llgS2 (gS$|g&ft) A^O 
i^* J SS!Wt:=5:S . CI 3 LTH^WfcJilSiHg h y y 7 

ms&mitz>zttfx'$z>. 

[0 1 lOlELboJdfc. »fflA.. y K4tJ:0#ia 

■timftmrnm. hy-v immm^^-y k 20 
m%<m%tmm-&ztizi<o. mth^vftzv 

WtZ>Zt%<. it:. mZit&Zt%<. tiffltcoai 

®m.*'tiozttfX'*h. 
[oiiu my§22bi)K im^nzn 
v&mjrtmkmmM^v v 2 izx mmmmx-bh 
zdiizm&ztix^&tzib. imis&t / z%& £ timm 

mzmhmsm.immm^.^-y V3izx 

tvtzmm&izim2tix^m®?>*zw£r?hz t 
tiixzh. tiz. mm^&mHmmsx'h^i.oi.zjm. 
Ziix\,^hfzv>. m&iz&ux. m%iz}iLx£%x'$> 

[0112] o&'t. imkvmmizfrfr&mssmi! 
mgmnotzx-ox. "r4x^mi^2 2iznLxmm 
wmmg.zno^miz'o^x . 01 3 • 1 45-jb^t 

[ 0 1 1 3 1 ±&Ltzi oiz. ±ismmmmmm 
7ot«. mmmmttx. ^fAnyho-? 

7 3fc<ttf»J3K7'f J '<8 3*W?>ilTV^ (01 

2) . zlx. zvBmmmtf. m^mm.^y k 

2. Jll^A..yK4#$:ffll9-r.6£kfc«t-5T, r-f^- 
^«E«£2 2 tzm-ititlWB&ifilvbtih. 

[0114101 3iz^ctx ?iz. ±M&mismm>k 
m.i oizxh? 4 x?®t*22'\<7iffi®<7)Mmii. a 

Stepl :Mmi^yV4lz£'>X. fa?»2 2« 

mm2 2 bmmsii&immmzm^-th. 
step2 : m§m&0>m&±.%i. mj]#&T?&. 

Step3 : IB^ffllSm^.y Y2iz£*). tmt&iMlZfti 

step4 : mmm&wf&T^z. 

[oii5] &±v)ji 3 fc. ie#sijffli#a* j . ^fflu 

m^>y H 2 . »7 H4«*«W*£ fcfci 0 . 
•y H 4 (c J: o TEiSSCM L » £ OfeH^fico^t 
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[0116] Lfzifi^x. immm^-v K2<&*£« 

x . *«mhw h z t opts hmmmn^mm 

[oi 1 7] ocfv^-c. nonziwxmm-z. ±*bl 
tiXo^ ±mmmmm*m.i oiza. n±m 

5-f><8 3iW8HtMtO*6 (01 2) . ZLX. Z(0 
[0 1 1 8] 01 4fc;jrf i o ±ieS9a§^liS4 

m&7 otctsr 4 xmw2 2i>a><r>mmm±a. 

MT<?>ti$Mzft~>XftbixZ> . 

Stepl : ffl&HK? H4Ki->T\ -T<X?$ft2 2<0 

GUV 2 2b <0lB^?fi[^S4fflSK#a-f S . 

Ste P 2 : ieHH5fi^fflJg*i±#L, ^8<b& J i£&D't 

S. 

Ste P 3 : W£ffi»^-y H 3 fc J: 0 . &»Bfcfc#*£ < 

Ste P 4 : £MMti.<7)i&]g.tmTi-Z>. 
[0119] IXtOi 3 lf^J«¥S*\ 

H3. K4*«HWS;J:tJt 9. 

?MBtM^-y F 3 i 0 t>«V«^2»a5ffl* JnSWH^ 

[0120] Lfc*<->T, HftfflWR^ v H3<OiH£85 
<-fS£k=5r<. H5^tf>«g£8K-rS£k* { -CS 
4. ir>T, «««E«^^h9 L 

[0121] 

[ 5i»!B^»*] nsm i <^wasa«i!»H4^ -/ h 

<nmmm>b. imztix^hmmizfttxm-Ltz 
m& * mattWEjms^ y h k . ±fe<oianffl^ 

[0122] ztvfpt. s mmw\^v Hi o butt* 
asmawn* fc bus f?'^ s £ k * < tpg 



[0123] UrtfoT. l5HfflB^>y Hfcit/??£ 

mmmmm t5v?mzw;<ix. *»«tt 

s £ t *<-c£ s k n o w&zm- h . 

[0124] rnm2ff)wmmmmn^y f 

14. JiLbOipfc. M*fll*>fiMM3Bii;lT» ±fEM!i 
ffl'v-y F(4. gfofr^St L<l4ijHlyH i -'/-Ai 0=5: 

[0125] *Wl . 11*31 1 WflftSfci &»;Un 
IBfiffllKSi.'Vy Kfc4tfi?4ifl§KM'\.y F<9#fc& 
tg1-SS^jft £ffi< h £ fc #T-£ 6 t 56*^ 
^■TS. »JB^'yH§#^fflSr/h$<«J^.4 
£ k* { T'§ 4?ti6. jDl^ffl^>y K*^atm^«y F'v.c^ 

[0126] wmwwftrmmmms&mt. 
ULh^j: 3 i ±t*t2wmm§m$m%L 

^>y H#. -o^S±^7-f yiXzWtthiXX^hmL 

x-bh. 

[0127] -eni9)i.. tesffliaM^-y h\ s^ffljatM 
^•y H\ jD|affl^.y vaimmm*. — ^Ksafli-rs 
dk^'T-^S. £Wc4 0. K»ia<i^lP^-ol;^ 
St kite, j»GaSMB£SS£4\ 

[0128] ffl««4^B^fi i a^i E »g^g( ii 

jjLk^j: 5 i ttdi2mt<nimmmm£. 

^vVimilbtl. tum^ yHt J: oT. E^ffllim 
^>y Ki 0 t^V^SrWT4m»!EMi««cOfeii«W 

/]^<-TSk|SI^ f^a»rais&^'yKfc:J:->-C. IS 

[0129] ZtW>z. . IB«l8«^-y F*>itfB£ffl 
SM'v-y K0^5:«<-tS£k^<. h7-y^«Ji^K 
<1-6£k* <i C*4kvOSWIS*t*. -^5r^*>. fft 

£ k #T'£ S k V ^ ^*^$i-4 . 
[0130] f§^5^^c7)^iaMie»S4g^4. 

&±<r>i o i t^{42iBs^g!aamisaii4i 

^•y Hi 0 fc^V^*^4IRa^iESK*<0ieglW 

***<-tikm£* mnmm^^yVizx^x. 
m$2iix^&timiz&txmimm*t>miUzw. 
j&zmiix. mzmLtmmmmffiix^ 

Zffi&X'&Z,. 

[0131] Zixvpt. SmmSS^? Hfeilffi^lf! 
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rnmmmco h y y ?m&%< tx . ±®a.tet& 
[oi32] ttm60>maMsmimm* uit 

ttftJ: t )%Z>tmmtfBl$.ZtlX\.^ffil8.X'h2>. 

[oi33] ztLVz.. tmmm&^y •? t&^n 
£fasH-&<r ttfx* htb *>k. saunas^? 

ti. m.&£m&Vl&^l>%MX'bZ>. 

[0134] titvi. sdMmm&^-y v&xrm&m 
<-r&z\kwx-$ ik^owmm-tz. -t^h*>. m 

Wmm&ftco hyy 9®%L*n< LX . ±®Mtth 

z\t#x* h tm%)$:zmi-& . 

[hi ] *m^m&mm£i>&&fm8Mmmi 
v<Dffi&£*-m&ffi!mx'h&. 

[02 ] 1^0 ( a ) ( e ) »J. 0 1 t^^ffimf a 

[03 ] p|0 ( a ) frt, ( P ) (i, 01 fc^-mfiEt^E 
HB£^y K<Dg*T-&SJM*oy HOSSIISS:^ 

[04 ] 01 iZTfitfrnsmmk^-y vvmnx-bh 
wm^y Y<mmM**-mmx'b *) „ 03 <ox 

(l5]Hi(a)H(c) (i. 01 fciKtMfvfa 

[06 ] *w*m-mm'mmizfrfrhfmmmmw 
coffif&z^immjmx'h %> . 



[07 ] 0 1 t^-r^a^fenB^^v 
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